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(54) FUEL CELL SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel cell system which can 
prevent a cell stack from freezing even under the circumstance of very low 
temperature, and secure the durability of total system. 
SOLUTION: For the fuel cell system 1 composed of a plurality of laminated 
and bound cell, with a cell stack body 7 to which hydrogen gas and air for 
reaction is supplied, at least the cell stack body 7 is housed in a easing 10, 
and a heater is arranged inside the wall of the easing 10 or inside the 
easing 1 0, and the heater is made to generate heat when the temperature 
of the cell stack body or the temperature inside the easing become lower 
than the freezing temperature of generated water. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
laxnages caused by tlie use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the fuel cell system equipped with the cell stack object with which it comes to carry out laminating 
conclusion of two or more cells, and hydrogen gas and the air for a reaction are supplied Hold the above-mentioned cell 
stack object in casing at least, and a heater is arranged Kabeuchi of this casing, or in this casing. The fuel cell system 
characterized by making it make the above-mentioned heater generate heat when the above-mentioned degree of cell 
stack temperature or the temperature in caging falls below to the freezing point of predetermined generation water. 
[Claim 2] reproduction formula generation of heat which consists of oxidization/a reducing agent which will be 
reproduced by the reduction reaction if the above-mentioned heater will generate heat by oxidation reaction in a claim 1 
if air is supplied, and hydrogen is supplied ~ the fuel cell system which is a member and is characterized by filling up 
Kabeuchi of the above-mentioned casing 

[Claim 3] It is the fuel cell system which is the thing of the electric heat formula at which the above-mentioned heater 
generates heat by energization in a claim 1, and is characterized by being arranged in the above-mentioned casing. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the fiiel cell system used as the source of 

charge of a rechargeable battery while serving as a power supply of a drive motor in electric vehicles. 

[0002] 

[Description of the Prior Art] As a fuel cell system, conventionally, hydrogen gas and the air for a reaction are supplied 
to the cell stack object which comes to carry out laminating conclusion of two or more cells, and the thing it was made 
to generate power according to the chemical reaction in the interior is in it. Such a fuel cell system is carried in vehicles, 
such as a motor bicycle, the power generated by this fuel cell system is supplied to a drive motor, and the thing it was 
made to make it run vehicles with this drive motor is being developed. 
[0003] 

[The technical problem which invention makes the method of ******] If an OAT becomes low temperature, such as 
below the freezing point, while having suspended the fuel cell system like [ at the time of un-running ] in the case of the 
vehicles carrying the above fuel cell systems, the water generated by power generation of the above-mentioned cell 
stack inside of the body is frozen, and an injxiry does to the interior of this cell stack object, therefore cell stack 
4:******3(c ^ possibility that the endurance of a fuel cell system may fall, when extreme, it damages as it is and a bird 
clapper can consider that use is impossible. 

[0004] this invention is made in view of the above-mentioned conventional trouble, even if it is under very-low- 
temperature environment, it can prevent the freeze of a cell stack object, and it makes it the technical problem to offer 
the fuel cell system which can secure system-wide endurance. 
[0005] 

[Means for Solving the Problem] In the fuel cell system equipped with the cell stack object with which invention of a 
claim 1 comes to carry out laminating conclusion of two or more cells, and hydrogen gas and the air for a reaction are 
supplied Hold the above-mentioned cell stack object in casing at least, and a heater is arranged Kabeuchi of this casing, 
or in this casing. When the above-mentioned degree of cell stack temperature or the temperature in caging falls below to 
the freezing point of predetermined generation water, it is characterized by making it make the above-mentioned heater 
generate heat. 

[0006] reproduction formula generation of heat which consists of oxidization/a reducing agent which will be reproduced 
by the reduction reaction if invention of a claim 2 will generate heat by oxidation reaction in a claim 1 if the above- 
mentioned heater supplies air, and hydrogen is supplied — it is a member and is characterized by filling up Kabeuchi of 
the above-mentioned casing 

[0007] In the claim 1 , the above-mentioned heater is the thing of the electric heat formula which generates heat by 
energization, and invention of a claim 3 is characterized by being arranged in the above-mentioned casing. 
[0008] 

[Fxmction and Effect of the Invention] Since according to invention of a claim 1 a heater is made to generate heat and 
the inside of casing was heated when a cell stack object was held in casing and this degree of cell stack temperature or 
the temperature in caging fell below to a freezing point, the water generated by power generation of the cell stack inside 
of the body is frozen, an injury is done to the interior of this cell stack object, and cell stack ******** can avoid the 
problem that the endurance of a fuel cell system falls. 

[0009] Moreover, since it was made to m^e a heater generate heat while surroimding the cell stack object etc. by casing 
only when the degree of cell stack temperature etc. fell below to a freezing point, there are few required heating values 
and they end. 

[0010] Moreover, since it constituted from oxidization/a reducing agent reproduced by the reduction reaction when 
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ccording to invention of a claim 2 the above-mentioned heater was generated heat by oxidation reaction when the 
^production fomiula exoergic member, for example, air, was suppUed, and hydrogen was supplied, special reduction 
me is not needed by being able to use it repeatedly, without exchanging an exoergic member, and carrying out a 
eduction operation during fuel cell use. 

301 1] According to invention of a claim 3, since the heater of an electric heat formula was formed, the freeze of a cell 

tack object can be prevented easily certainly, and this anti-freeze structure is easy. 

0012] 

Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained based on an 
ccompanying drawing. It is the cross-section side elevation of casing with which the side elevation of the motor bicycle 
/ith which drawing 1 - drawing 3 are drawings for explaining the 1st operation gestalt of this invention, and drawing J 
arried the fUel cell drive system of this operation gestalt, and drawing 2 hold the ** type view of a fuel cell system, and 
irawing 3 holds a cell stack object. 

0013] In drawing 2 , the fuel cell drive system of this operation gestalt consists of a fuel cell system (FC) 1 and a 
Iriving gear 2, and it charges a battery (rechargeable battery) 28 with the above-mentioned power while making it run 
he motor bicycle 20 shown in drawing 1 by suppljdng the power generated by the fuel cell system 1 to the drive motor 
» of a driving gear 2. And when the power generation capacity of the above-mentioned fuel cell system 1 is insufficient 
o the demand output by throttle operation of an operator, this insufficiency is compensated by the power from a battery 

0014] The above-mentioned driving gear 2 is constituted so that a battery (rechargeable battery) 28 may be charged 
vith the above-mentioned power while supplying the power supplied from the above-mentioned fuel cell system 1 to a 
notor 3 through DC/DC converter (power controller) 2b by main controller 2a for vehicles according to the input 
nstructions from the throttle grip of the above-mentioned motor bicycle 20 and making it run this motor bicycle 20. In 
iddition, 2c is a fuse and TB. It is the temperature sensor which detects battery temperature. 

0015] The above-mentioned fuel cell system 1 carries out circulation supply of the water into the above-mentioned cell 
5tack object 7 by the water supply system 8, and generates the electrical and electric equipment by supplying the air 
[urther for cooling in the above-mentioned cell stack object 7 by the air supply system 9 while it supplies hydrogen to 
he cell stack object 7 by the hydrogen supply system 6. By the product made from carbon, in between, the above- 
nentioned cell stack object 7 prepares a cooling air path, and carries out the laminating of the cell of a large number 
which come to insert a poly membrane (for example, ion-exchange-resin film) in between. In addition, la is a FC 
:x)ntroller which performs various control of this fuel cell system 1 . 

[0016] The above-mentioned hydrogen supply system 6 supplies the hydrogen in the hydrogen bomb 17 to the above- 
mentioned cell stack object 7 through the stoppage bulb 18, the flow control bulb 19, and the buffer tank 40, bums the 
hydrogen which passed through this with the catalyzed-combustion vessel 41, and is discharged outside. In addition, the 
temperature sensor to which 42a detects an opening-and-closing bulb, and Ta detects the temperature in casing 10, the 
temperature sensor to which Tc detects the temperature within the cell stack object 7, the current sensor which detects 
the current value to which Ao is supplied from the cell stack object 7, the voltage sensor to which V detects the ends 
voltage of the cell stack object 7, and 5 are the diodes for antisuckbacks. 

[0017] The above-mentioned water supply system 8 supplies the water in a water tank 43 to the above-mentioned cell 
stack object 7 with the water pump 44 for cooling humidification, and it is constituted so that the water which passed 
through this may be returned in a water tank 43 through the heat exchanger 45 for water recovery. 
[0018] The above-mentioned air supply system 9 supplies the open air from the cooling fan 31 arranged in the above- 
mentioned ventilation flue 25b to the heat exchanger 45 for water recovery through a selector valve 38, and supplies the 
air which moisture was removed here and became a dried air in the above-mentioned cell stack object 7 by Blois 46 
while it introduces into the circumference of a battery 28 the open air introduced into the below-mentioned ventilation 
flue 25b. In addition, the moisture separated from the above-mentioned open air is collected in the above-mentioned 
water tank 43. 

[0019] The above-mentioned fuel cell system 1 and the driving gear 2 are carried in the motor bicycle 20 shown in 
drawing J. , and this motor bicycle 20 has the following outline structures. The body frame 21 is the thing of a type 
which connected the side pipes 21c and 21c of the lefl and a right couple to the soffit of main pipe 21b prolonged in a 
back slanting lower part from head-tube 21a of the front end, extended these side pipes 21c and 21c back at an 
abbreviation horizontal, formed 21d of low-floor **♦♦**, and extended this to the back slanting upper part further. 
[0020] A front fork 22 is supported pivotably by the above-mentioned head-tube 21a free [ right-and-left steering ], a 
front wheel 23 is supported to revolve with tiie soffit of this front fork 22, and the steering handle 24 is being fixed to 
the upper limit. Moreover, the sheet 30 is carried above the above-mentioned side pipe 21c, and the circvmiference of 
the above-mentioned front fork 22 and the right-and-lefl flank of the body frame 21 are surroimded with the body 
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covering 25 made of a resin. 

0021] Moreover, the front end section of the motor unit 26 of a unit swing formula is supported pivotably by the back 
slanting upper part extension of the above-mentioned side pipe 21c, and the rear wheel 27 is supported to revolve with 
he back end section of this motor unit 26. This motor unit 26 combines in one the motor 3 which turned the axis to the 
;:ross direction and has been arranged, and the transmission case 29 back prolonged in the vehicles left-hand side 
section. 

[0022] Moreover, the casing 10 by which the battery 28 grade of the cell stack object 7 of the above-mentioned fuel cell 
system 1 and the above-mentioned driving gear 2 was held on support frame 21e constructed in 21d of ****** of right 
and left of the above-mentioned body frame 21 and 21d and 21e is carried. In addition, illustration of a hold object is 
omitted in drawing, 3 . Moreover, the above-mentioned water tank 43 is carried in this casing 10 bottom, and the above- 
mentioned hydrogen bomb 17 is carried in the body rear. In addition, 18 is an opening-and-closing valve and 19 is a 
pressure regulating valve. 

[0023] And in the above-mentioned body covering 25, cowling duct 25b which introduces a run wind towards the 
above-mentioned casing 10 is formed, and opening of the wind hole 25a of this cowling duct 25b is carried out towards 
the vehicles front. The above-mentioned cooling fan 31 is arranged at the above-mentioned casing 10 entrance section 
of the above-mentioned cowling duct 25b. 100 is a stoma for surplus air discharge. In addition, the cooling wind which 
came out of casing 10 is discharged by 25d shell exterior of derivation mouths through the inside of derivation way 25c 
by which the above-mentioned hydrogen bomb 17 has been arranged. 

[0024] Above-mentioned KENGU 10 consists of a stowage 1 1 which has opening 1 la in the upper part, and a lid 12 
with which this stowage 1 1 was equipped by hinge 12a possible [ opening and closing of the above-mentioned opening 
1 la ]. In addition, 12c is a lock which fixes a lid 12 to a closed state. 

[0025] The above-mentioned stowage 1 1 and a lid 12 are filled up with the iron powder 1 lb and 12b which fimctions as 
oxidization/a reducing agent in receipt frame 1 la of the double-frame construction manufactured with the stainless steel 
plate etc., and lid frame 12a, and the above-mentioned selector valve 38 is laid underground by double Kabeuchi of the 
above-mentioned receipt frame 11a. 

[0026] The above-mentioned selector valve 38 has main mouth 38a which is open for free passage on the above- 
mentioned cell stack object 7, ventilating opening 38b which supplies the air for ventilation in above-mentioned 
KESHINKU 10, and exoergic mouth 38c which supplies the air for oxidization of internal oxidization/reduction 
material in the panel of casing 10, changes the open air from a cooling fan 31 to each of this mouth suitably, and 
supplies it. In addition, the exhaust pipe which exhausts 39a from between the above-mentioned heat exchanger 45 and 
water tanks 43, the exhaust pipe which exhausts the air for ventilation to which 39b was supplied in casing 10 from 
above-mentioned ventilating opening 38b, and 39c are run through-holes which open the inside of the above-mentioned 
receipt frame 1 la and lid firame 12a for free passage. 

[0027] Moreover, 39d is a hydrogen feed hopper for supplying the hydrogen for reduction to the iron powder lib and 
12b with which above-mentioned double Kabeuchi was filled up. 39d of this hydrogen feed hopper - electromagnetism 
- the hydrogen bomb 17 is connected through the above-mentioned buffer tank 40 by 39f of hydrogen supply pipes 

equipped with opening-and-closing valve 39e 

[0028] Moreover, temperature sensor 50a and hydrogen concentration sensor 50b are arranged by Kabeuchi of the 
above-mentioned receipt frame 11a. The sump 51 which has drainage bulb 51a is formed in the bottom wall of the 
above-mentioned receipt frame 11a fiuther again. In addition, the above-mentioned drainage bulb 51a is opened in order 
to make this air supply easy, in case the air for oxidization is supplied to double Kabeuchi. 

[0029] Next, operation and the operation effect of this operation form are explained. If a run start is carried out with this 
operation form motor bicycle 20, a drive motor 3 will carry out the drive start of the rear wheel with the power of a 
battery 28 first. And the fixel cell system 1 starts in the place where certain conditions were ready. In this case, reaction 
water is supplied to the water path of the cell stack object 7, and the hydrogen gas in the hydrogen bomb 1 7 is supplied 
to the hydrogen gas path of the cell stack object 7. Thus, while anti-application water and hydrogen gas are supplied to 
the cell stack object 7, the electrical and electric equipment occurs according to the chemical reaction in the interior and 
this electrical and electric equipment is supplied to the above-mentioned drive motor 3, the above-mentioned battery 28 
is charged. 

[0030] Moreover, the part of the run style is discharged from 25d of air exhaust ports through the inside of casing 10. 
And the temperature of the cell stack object 7 is always read into the above-mentioned FC controller la, if this degree of 
cell stack temperature becomes beyond a predetermined value, this controller la will start a cooling fan 3 1, a run wind 
will be supplied also in the cooling path of the cell stack object 7, and this cell stack object 7 will be held at the 
temperature requirement suitable for the above-mentioned chemical reaction. 

[0031] And with this operation form, by an OAT falling at the time of xm-running, such as night, etc. If the temperature 
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of the cell stack object 7 detected by temperature sensor Tc or the Kabeuchi temperature of the casing 10 detected by 
temperature sensor 50a falls from the freezing point set up beforehand, for example, nullity While changing to the 
position where the above-mentioned above-mentioned controller la closes above-mentioned ventilating opening 38b 
and main mouth 38a for the above-mentioned change bulb 38, and opens exoergic mouth 38c, exhaust air bulb 51a is 
opened. Moreover, a cooling fan 3 1 is started at this time. 

[0032] The open air is supplied to Kabeuchi of casing 10 by this, intemal iron powder lib and 12b oxidizes and 
generates heat, and the inside of casing 10 is heated by this generation of heat. And if the above-mentioned degree of 
cell stack temperature or the Kabeuchi temperature rises from the above-mentioned freezing point beyond a 
predetermined value, the above-mentioned controller la will close exoergic mouth 38c of the above-mentioned change 
bulb 38, and will stop the air supply for oxidization. In this, generation of heat of the above-mentioned iron powder 1 lb 
and 12b stops. 

[0033] In addition, when predetermined-time progress is carried out from a supply start, you may make it stop 
automatically about an air supply halt for oxidization to above-mentioned Kabeuchi. 

[0034] And when the above-mentioned number of times for oxidization of air supply reaches a predetermined value or 
the Kabeuchi temperature stops being able to go up easily in spite of the air supply for oxidization, reduction of iron 
powder 1 lb and 12b is performed, the condition formation with this above-mentioned — controller la — 
electromagnetism - opening-and-closing valve 39e is opened, and, thereby, hydrogen gas is supplied to Kabeuchi's iron 
powder lib and 12b 

[0035] Consequently, the iron powder lib and 12b which carried out [ above-mentioned ] oxidization is returned, the 
state before generation of heat is reproduced, and generation of heat becomes again possible. It is stopped by supply of 
hydrogen gas noting that the above-mentioned reduction distance will be completed, if the detection hydrogen 
concentration of hydrogen concentration sensor 50b reaches a predetermined value at this time. In addition, the water 
generated by this reduction operation collects on eye 51 the above-mentioned sump, and is drained through drain- valve 
51a. 

[0036] Thus, with this operation form, since it was made to carry out the temperature up of the inside of casing 10 when 
cell stack inside-of-the-body temperature fell to a freezing point, the problem that the anti-application water within the 
cell stack object 7 is frozen, do damage to the interior of this cell stack object 7, and the endurance of the cell stack 
object 7, as a result a fuel cell system falls is avoidable. 

[0037] Moreover, since it constituted so that generation of heat of filling up double Kabeuchi of casing 10 with 
oxidization/reducing agent, oxidizing by air supply, generating heat, returning this oxidization by supply of hydrogen 
gas, and returning to the state before oxidization, and reproduction might be repeated, the keeping-warm structure in 
c£ising is very easy, and a cost rise can be avoided. 

[0038] Although it was made to keep the whole fuel cell system warm with the above-mentioned operation form here, 
you may make it surround only the cell stack object 7 by casing, as shown in drawing 4 , In addition, the same sign as 
drawing 2 shows the same or a considerable portion among drawing 4 . 

[0039] In drawing 4 , casing 10* is constituted so that only the circumference of the cell stack object 7 may be 
surrounded, and it fills up with iron powder 1 lb in this casing \0\ And supply of hydrogen is attained at this iron 
powder 1 lb through opening-and-closing valve 39e and 39f of hydrogen supply pipes. 
[0040] Also in this operation form, if the inside of casing or the cell stack inside of the body falls below to a 
predetermined freezing point, air will be supplied to the above-mentioned iron powder 1 lb, this iron powder 1 lb 
generates heat, and the temperature up of the cell stack object 7 is carried out. And when the predetermined conditions 
of having been hard coming to generate heat even if it supplied air are fiilfiUed, hydrogen is supplied to iron powder 
1 lb, and this iron powder 1 lb is made to return. 

[0041] Thus, when the temperature up only of the cell stack object is made to be carried out, the freeze of the cell stack 
object 7 is prevented like the above-mentioned operation form, and this cell stack ******** ^an avoid the fall of the 

endurance of a fuel cell system. 

[0042] Although each above-mentioned operation form explained the case where it was filled up with iron powder 
(oxidization/reduction material) to Kabeuchi of casing 10 as structure for carrying out the temperature up of the inside 
of casing 10, the temperature up structure of this invention is not limited to oxidization/reduction material, as shown in 
drawing 5 . In addition, the same sign as drawing 3 shows the same or a considerable portion among drawing 5 . 
[0043] In drawing 5 , the stowage 1 1 of casing 10 and Kabeuchi of a lid 12 are filled up with heat insulator 1 lb* and 
12b', and the heater 52 of an electric heat formula is arranged on the base. In addition, 52a is an on-off switch. 
[0044] With this operation form, if cell stack inside-of-the-body temperature or the temperature in casing falls below to 
a predetermined freezing point, the above-mentioned controller will carry out on-off control of the above-mentioned on- 
off switch 52a, will make a heater 52 generate heat, will have, and the temperature up of the inside of casing will be 
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carried out. Thereby, the problem of damage by the freeze of the cell stack object 7 and an endurance fall can be 
prevented like an above-mentioned example. 



[Translation done.] 
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[Drawing 3] 
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^J®e6T'^fil2 7*itt3£StlTV^^<, K^r-iS'rL--;/ h 

3 t*iiSfefi(IBf tcTm:&{c®otset!)^-:^ 2 9 ^i^- 
[0 0 2 2] ^rz±ts.m^y v—k 2 1 co&^erosttSB 

2 1 d. 2 1 dMtc:$il^Snfc3t^7^-A2 1 e. 2 

1 e i.\z. ^mmnWyy^T-K 1 ©•fe;i.X^ i^flt 7 

Ry;±fB^ft^e 2 ©/t y 5^ u 2 8 i?*^(si^ $ nfc — 

->>d/l 0*«j§«:SnTli-5, 75:*5. 0 3-t?ttiR$!KlCD 
0a^S:«BSbTVi-5. S;t^-ir--»i/'l OOTJiWCJi 
IB*^' >i7 4 3 *fc*«c^SKlC±IB7K*Jp 1 7 

[0 0 2 3] ■?-LTJiiE*<*:*n-2 5rttC«JiiBdr— 

->>^i oic[RiitT*ffa^«A-r ^*ass2 5 \>i)m 

fiE^nx^feO, M^®SS2 5 b©^®P2 5 att»MMr 
:*rt|RjttTMOLTl/i^. ±IB«a8S 2 5 b © JiBB^r— 
-»i''l 0APWfc±f3J^^7T>3 l*«iBe$nTVi 
^. 1 0 0«5Js*J^^Sfmffl/h?L-CSS<. fs.^. T--y 

>if 10 ^m-k.i^mm\t±m^M^->^ 1 7 *tiBssn 

fcSffiBS2 5 crt*jloT3»mP2 5 d*^^^wcs^m 

[0 0 2 4] ±fBy->i^l 0«» JilSlcMP 11a* 
mt^'^m^l It. ^JRS^SBl l»Ct>>'l 2 aJCi 
0±I3IIP 1 1 a*HfflpI«glC^^SnfcS<*= 1 2 iT 
m^nr^i^. 1 2 c 1 2 ^HJKSgtcH 

[0 0 2 5] ±E»Ritrt«51 1. RC^^f^l 2ttX7^>^ 

7.ffl«^TsafpsnfciimM«jg®txffl#^t^i 1 a, ^ 

#{*Jl 2 art{cK<t/g7C?f'J<tUTfil«g-r-5«fel»l 1 
b, 1 2 bS:^«Lfc=b©-C*D, Sfc-tlBJR«ftfi''*l 

1 a©— aSi^C±IB«#^#3 8*«as:$nTt,i^. 

[0 0 2 6] ±f3^§^# 3 8 tt. ±^(D-iL)V7s^ y ^ 
•«s:7J;:aaT-5>^-f >P3 8 a, ±tBir— »i7l0rt 
CSiaffl^^S«lf&-r«lft^P 3 8 b, y— 1 0 
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•Sfll^P 3 8 c J^^-7T>3 Id^&ron^SrK 

3 9 a(4±fB«i5£»S4 5 t>!K^>i' 4 3 t®W*^?># 
^fS»^«. 3 9b«Ji|H^P3 8b*>&dr— » 

1 0 rt«s&$n>tm^ffl^asr«f^-r^sp»s. 3 9 
c «±tEJtxift«i#«^ 1 1 a^tmwi^ 1 2 at^i^aar 

[0 0 2 7 1 Sfc 3 9 dtt, ±13— MS!^tw^«$nfc 
lib. 12b lcJl7cffll<7)7K3g*«^-r -Sfc*®* 

*«*&p-e*-2.. ;i©*m#t$&p3 9d{cn. mmmm 

#3 9 e *fil^fc*lRetS&W3 9 f JCj;oT±IBA<y 7 

[0 0 2 81 Sfc, JiIBlR«rt#<*: 1 1 aroSrtJCttS* 
-fe>1j-5 0a. 7k3^i8a-t>lJ-5 0 bd^SH^SnTVi 
■5. $e.(C*fc±f5JR*fi#fl^l laWJSMtCtt, S^*A* 
)V^5 1 aS*-r-2>*}S5 l*^Klte.nTV^S. ;i:te, 

±iBS^*>'N*;i/:/5 1 attK<bffl^ft*-aai^f-t*«&t- 

[0 0 2 9] ^tC*S«SJBffi©i!if^SCj:f^ffl^*{COVi 

**iiSJ^siai(i-tt*2 otf*ffM*&-r-5 

^sns, c:©J:pir-fe;i/;<.^'>yi7fli;7 

[0 0 3 0] *fc*?fa®-Wtt'5r— >>;5' 1 0 f^^m 
■pT^^»mp2 5d*^6»msns. ■ebT-fe;!':^^' 

-;/i7#:7®fift«^^-hfBFCn>hD-^ 1 aizU^ 
St, gn>hn— 7l aA«?&^:7T>3 

[0 0 3 1] -€-bT**iSJ^i8T?tt> msm<D$^^nm 

0 atfigimsnfc'ir— i^>i^l OroSrtSft*^ ^86^ 

t3:3>hD-^ 1 a*i, ±t5^»^A*;u::^3 8*. ±IB 
^^P3 8b. p^-f >P3 8 a«:HU, d-'':?5S^P 3 8 
c &M<^fifC«J0#^-5ti;*>t, S^aA;W:/5 1 a 
^m<. $:fc::®t^J^^7r>3 1 Sreib^-B-S. 
[0 0 3 2] ;iniCj;On^*«er— >>i^l 0®MF*3C 

p^iii.<D&mi lb, 12 b)&«igflibT5e«i 

b, S55£|gilcj;0^r— »yi 0rt*«lg8&^n-5. -^-b 



J;03fSM£J^±lc±»-rsi±fB3>ha-7 1 a*i± 
|B^#;^A;U:/3 8 ©fir^P 3 8c SfflbTiSYbfflSa 
©«i^&<?iJ:S-&«. cntCJ;D-hlBI*t&l lb. 12 
b<Dfg|^«f?±-rs. 

[0 0 3 31 JtfBMrt'^©i?ibffl^^®^«&^?it 

[0 0 3 4] ^vx±m(Dmi\:m^m.<Dm}^mW(.i)^ni^ 
mizmt^fi\ x\tMitm^^<Dmtf^\zhmt>iE>irmpi 

?a«*J±#b«<^ofc«^lc, i*«&l 1 b. 1 2 bW 
— 51 a*««mMK#3 9 eS:B8#. CiniCJ; OtK^:*? 

lib. 12b (cpi^sns. 

[0 0 3 5] ^(D^^. ±mmitvt^&mi i b, 1 2 
hi3m7i^rixmmm(DV^m\zn^^n. nv^^^'^m 

i!>^m^m\zmt^ tiiBjiTcff e*^i^T bfct bx** 

b;fc*H±fB7K}gie)5 11X}S*0. St*#5 1 aS:^^b 

[0 0 3 61 ::(Dci;5{'*^ligJ^^T«, -fe;W7.:5'>yi:' 
ft:f*3SS*^itie®«*X<gTbfc«^tcHir— 1 
Ort*»ia^l3:SJ;-5»cbfc©T7, ■fe;i/X^'ry i7f*:7 
©RtSffl**«J«^ bTS-fe;W7. ^' >y 7 CDrtgPJram 

[0 0 3 7] Sfc^r— »i)^l 0®— 
7n?ill**«bT*3^. ^McD«^{r=tO^{bbT5l^ 

b, mkit^im-)37.<Dm&\z^Kim.7t\^xmvcm(Didft. 

[0 0 3 8] cic:-eJifB*JS0ffi-etij^m«6->X5^A 
^•f*:SfiSia-rs<t5te:bfc*«, H4lc^-rJ:5tc, -t^W 

Vi. TS^fe, 04cf, S2 ti^— ;^#«[^— 

[0 0 3 9] 04tC:feViX, -Jr— »^10' 
X^- -y ^■f* 7 ©^H©^*Hty J; IC^^^ tlXis 0 , 
fey— »i?'i 0' (*gtc^«&i 1 b*«^«snxviS. 

^-bXC:©«3^l&l 1 bCPIffl^3 9 e. **«*&1f3 9 

f Sr:^^bX7K^75««t^^*6^'J^ox^iS. 

[0 0 4 0] *SliSJ^SHc43ViX=b, 

•fe;i/X5' y i7{*:i*3*«BffS©jti^aareATfc<ST-rs t jh 

$E&mi 1 bl;:^«Am^sn, fel*«^l 1 htmWkl. 
X-t:;WXiS'-yi7<*:7 5:»ti$-&S. -^bX^atSr^t^b 
Xt)^iablC< < i^ofc#©H)f^^#*Wc$n-5 
»!|&1 1 btC*lfl*«iS&bXfe«5tl&l 1 bSrSTcS-B: 
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[0 0 4 1] c:©±5C-fe;w;^^''v^{!^©*s^ia3-ii- 

[0 0 4 2] ±$i&^mmm-c\t. ^— >>i/i ort^ 

[0 0 4 3] 05t3*ViT, -S^— ^iJ'l OOlRiWaBl 
[0 0 4 4] 2|£|lligJ^18-Ctt, i7«:|*3fflS3t 



m 1 ] 1 mi&mmiz^^i^nmi&i^7.^i^ 

[0 2 ] ±K*sisfm*->x7^A0D:/D V i7m^^-v& 

[0 3] JifB«Si|sf««->X5^AS:iR#-rs^r— »ii^<0 
[041 ±SEm 1 *Jg}gtg©^Jg0i|©:/'D y ^<Sfi!c0T 
[05] 2|c5£l?©^2^igJgS8tJ:*ir— »5'®»f® 

7 •^Jl'T.i'yi^W^ 
1 0 ^—'»if 

lib. 12b (W^S:fll^ia5*^-^lb/'5l7C 

*r) 

5 2 SS»iCt-5' 



[01] 
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<^m20 0 1 -3 5 1 6 5 2 
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^ffi2 0 0 1 -3 5 1 65 2 
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